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DETAILED ACTION 
Claim Rejections - 55 L SC§ 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his in\ention. 

2. Claims 1 - 28 are rejected under 35 U.S.C. 1 12. second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the in\ ention. 

Claims 1 - 28 are drawn to a method for cultivation of filamentous fungi, however are 
indefinite for reciting "inoculating an inoculunV* because the origin of the inoculum is not 
defined. It is unclear how "an inoculum" could cultivate filamentous fungus, or metabolites 
thereof. The claims as written, do not adequatcK define what applicant regards as the in\ ention. 
For example, in claim 1 applicant ma\ more clearly describe the invention by replacing 
"inoculating an inoculum" with "inoculating said medium with said filamentous fungi." 

Claims 7-9. 15-18. 23-26 are drawn to a method for cultivation of filamentous fungi, 
how ever are indefinite for reciting "a step of inoculating said fungi after step (a)" because it is 
unclear w hether the fungi is being inoculated or if the fungi itself is the inoculating agent. It is 
confusing where and from what the inoculum is being obtained. I hcN are further confusing b\ 
reciting "to obtain said inoculum" because the origin of the inoculum is not defined. The claims, 
as written, do not adequateU define what applicant regards as the in\ ention. 

Claims 8-10. 16-18. 24-26 are indefinite for reciting "inoculating a culture culti\ ated" 
because it does not specifically identify what culture is being cultivated thereby tailing to 
distincttv identify what applicant regards as the in\ ention. Applicant could more clearly claim 




Application Control Number: (W 61 1.992 Page 3 

Art I nit; 1651 

the in\ ention b\ replacing "a culture" \\ ilh "said culture" or specifically naming the culture, e.g. 
in claim 8. "inoculating said filamentous fungi culture". 



Claim Rejections - 35 USC § 102 

3. The follow ing is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) .thc iincniion was known or used b\ others in this c\)iintr\. or patented or described in a printed publication m this 
or a tbreiun countr), bclbrc the in\ ention lhereot'b\ the applicant tor a patent, 

(b) the nn ention was patented or described in a printed publication in this or a foreign eountrx or in public use or on 
sale in this countr). more than one \ear prior to llie date oI'applicatUMi tor patent in the Tnited States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof b\ the applicant for patent, or on an international application by another who 
has ftdfilled the requirements of paragraphs ( 1 ). (2). and (4) of section 371(c) of this title before the invention 
thereof b\ the applicant for patent. 

4. Claims 1-4. 6-13,15-21. 23-28 are rejected under 35 U.S.C. 102(a) as being clearly 
anticipated by Wu et al (May 2000). 

Applicant claims a method for cultivation of filamentous fungi, specifically Monascus 
species and metabolites thereof. \vhereb\ the filamentous fungi is inoculated and incubated on an 
agar media, the spores are washed with sterile water. culti\ ated in a medium containing a 
nutritionally solid substrate, specifically grain. \ ia shaking, and is placed in an airlift bioreactor 
with a net draft tube for fermentation. The resulting fungal culture is inoculated into a prepared 
medium containing grain as a nutritionalh solid substrate, nitrogen, inorganic salts, and trace 
elements, then placed in a bioreactor for fermentation using the fed batch process wherein the 



batch contains nitrogen and a grain substrate. 
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Wu el al teaches a culti\ ation of a Monascus species for the production of metabolites 
whereby the an inoculum of Monascus was prepared from a stock culture grow n on a agar plate, 
suspended in a nutrient broth and incubated \ ia shaking, then culti\ ated in a medium containing 
rice particles and was placed in bubble column equipped with wire mesh draft tubes to carr\ out 
batch culture fermentation (Materials and methods. Cultivation of M.purpureus pg. 543). The 
nutrient broth contained rice particles as the nutritionally solid substrate, a nitrogen source, trace 
salts and elements (Microorganisms and media, pg. 543). 

The reference anticipates the subject matter of the claimed invention. 

5. Claims 1-4, 13 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yamaguchi et al (l^S 3.765,906). 

Applicant claims a method for culti\ ation of filamentous fungi and metabolites thereof. 
whereb\ said fungi ma) be Monascus, Penicillium. or Aspergillus, comprising the steps of: 
preparing a medium with a nutritionally solid substrate, specifically grain, inoculating the fungi 
into the medium and placing it in a bioreactor for fermentation. 

Yamaguchi et al teaches a method for culti\ ating a Monascus species and non-soluble 
pigments thereof, whereby a culture medium containing rice powder is inoculated with a 
Monascus species and is placed in a jar fermentor for fermentation (col. 3 example 1 ). 

I hc reference anticipates the claimed subject matter. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
ob\ iousness rejections set forth in this Office action: 

(a) A patent iiia\ not be obtained though the in\ention is not identical 1\ disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made, 

7. Claims 6. 11-12. 1 9-20. and 27-28 are rejected under 35 l^S.C. 1 03(a) as being 
unpatentable o\er Yamaguchi el al (3.765.906) in view of Johal et al (4,954.440) and F:yal et al 
(5,077,201). 

Applicant claims a method for cultivation of filamentous fungi and metabolites thereof 
whereby said fungi may be Monascus. Penicillium. or Aspergillus, comprising the steps of 
preparing a medium with a nutritionally solid substrate, nitrogen source, inorganic salts and trace 
elements, inoculating said fungi into the medium and placing it in a bioreactor for fermentation 
using the fed batch process, wherein the batch medium comprises a nitrogen source and 
nutritionalK solid substrate. 

Yamaguchi et al teaches a method for culti\ ating a Monascus species and metabolites 
thereof wherein a culture medium containing rice powder is inoculated with a Monascus species 
and is placed in a jar fermentor for fermentation (col. 3 example 1 ), 

fhe reference does not teach a medium additionally comprising a nitrogen source, 
inorganic salts and trace elements or cullix ating the fungi with the fed batch process wherein the 
batch medium contains a nitrogen source and a nutritionally solid substrate. Howe\ er. it would 
have been obvious to one of ordinary skill in the art at the time the in\ ention w as made to 
include a nitroeen source, inoruanic salts and trace elements in the culture medium of 
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Yamaguchi because Johal el al teaches a nutrient medium for the cultix ation of filamentous fungi 
normally contains nitrogen sources, inorganic nutrients such as trace salts and trace elements 
(col. 4 lines 29-24. lines 48-53). In addition. Johal et al teaches typical cultivation methods 
employed for lllamentous fungi in include batch fermentation and the fed batch process (col. 3 
lines 25-30). One would ha\'e been motivated by Johal et al at the time the invention was made 
to include the additional nutrients, as they are part of the minimal medium requirements to 
sustain growth and production of successful filamentous fungi. 

One of ordinary skill in the art would have been further motivated to utilize the fed batch 
process in the method of Yamaguchi et al because Eyal et al discloses that the fed batch process 
is advantageous to maximize production of fungal metabolites (col. 4 lines 15-18). Furthermore, 
the inclusion of a nitrogen source and nutritionalh solid substrate to the batch medium w ould 
have been obvious to one of ordinary skill in the art because with additional media supplied v ia 
fed batch, the fungi would need an adequate replenishment of nutrients as it utilized its original 
source. 

8. Claims 5. 7-8. 14-16. 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi et al {US 3.765.906) in view of Yueh et al (PN 4.418.080) and Haas et al (PN 
4.031.250). 

Applicant claims a method for cultiv ation of filamentous fungi and metabolites thereof, 
specificallv Monascus. wherebv a medium is prepared comprising a nutritionally solid substrate, 
specifically grain, and is inoculated w ith an inoculum of said fungi then placed in a bioreactor 
for fermentation. I he grain is prev iouslv husked, cocked, and sterilized. The inoculum is 
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obtained from a stock fungi that is cultured on an agar plate, incubated, washed, and culti\ ated in 
a medium containing said substrate \ ia shaking. 

Yamaguchi et al teaches a method for cultivating a Monascus species and metabolites 
thereof, wherein a culture medium containing rice powder is inoculated with a Monascus species 
and is placed in a jar fermentor for fermentation (col. 3 example 1 ). The reference does not teach 
using a stock culture as the source of said fungal inoculum whereby the stock culture is grown on 
an agar plate, washed, cultivated in suspension w ith a grain substrate in an incubator while 
shaking, and placed in a bioreactor for fermentation. 

However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to obtain the fungal inoculum from a stock culture as claimed by applicant 
because Yueh et al teaches the culti\ ation of Monascus in a medium containing a solid grain 
substrate (abstract: col.l lines 38-40. 43-45; col, 2 lines 38-42) whereby an inoculum of 
Monascus is prepared from a prex iously grown liquid culture which is incubated while shaking 
(example 11). fhe grain is pre-sterili/ed by moist heat or autockue (col. 2 lines 19-22). The 
previous!} grown culture is disclosed as obtainable by any known method in the art (col. 2 lines 
13-16). The obtained inoculum is further inoculated into the nutritionalh solid substrate medium 
and allowed to ferment (col. 2 lines 27-31 ). 

^'ueh et al does not disclose the specific use of an agar plate to grow the stock culture. 
howe\ er. Haas et al teaches the cultiv ation of Monascus on a grain substrate whereby the culture 
is obtained from a stock culture grown on an agar slant or potato dextrose agar (col.l lines 56- 
63). The reference further teaches that a fungal suspension in liquid medium is t\ picall> formed 
prior to being incKnilated into a grain substrate (col. 2 lines 5-8). f or example, the slant or agar 
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plate on which the fungus was grown is washed with water to ensure a turbid suspension (col. 2 
lines 8-12). The suspension is then inoculated into a grain-containing medium (col. 2 lines 12- 
13) v\here in the grain is heated autocla\ed (or sterilization (coLl lines 65-68). The resulting 
culture is further utilized to inoculate media for fermentation (col. 2 lines! 5-16). 

One of ordinar\ skill in the art would have been motivated at the time the invention was 
made to prepare an inoculum as disclosed by the abo\ e references for use in the method of 
Yamaguchi et al because they are commonplace and typical procedures that are practiced by 
those skilled in the art. Further, it would have been obvious to one of ordinary skill to husk and 
cock the grain prior to sterilization because they are conventional steps in preparing grain to 
necessitate its use. 

9. Claims 9-10. 17-18. 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable o\er 
Yamaguchi et al (US 3.765.906) in view of Yueh et al (PN 4.418.080) and Haas et al (PN 
4.031.250), and in further view of Tung et al. 

Applicant claims a method for cultivation of filamentous fungi and metabolites thereof, 
specificalh Monascus. whereb\ a medium is prepared comprising a nutritionally solid substrate, 
specifically grain, and inoculated w ith an inoculum of said fungi then placed in a pneumatic 
airlift bioreactor with a net draft tube for fermentation. Prior to addition to the medium, the grain 
is husked, cocked, and sterilized. The inoculum is obtained from a stock fungi that is cultured on 
an agar plate, incubated, washed, and cultivated in a medium containing said substrate \ ia 
shaking. 

^'amaguchi et al teaches a method for culti\ ating a Monascus species and metabolites 
thereof, wherein a culture medium containing rice powder is inoculated w ith a Monascus species 
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and is placed in a jar fermentor for fermentation {col. 3 example 1 ). The reference does not teach 
using a stock culture as the source of said fungal inoculum whereby the stock culture is grown on 
an agar plate, washed. culti\ated in suspension with a grain substrate in an incubator while 
shaking, and placed in a bioreactor for fermentation. 

However, it would ha\ e been obv ious to one of ordinary skill in the art at the time the 
in\ ention was made to obtain the fungal inoculum from a stock culture as claimed by applicant 
because Yueh et al teaches the cultivation of Monascus in a medium containing a solid grain 
substrate (abstract: col.l lines 38-40. 43-45; col. 2 lines 38-42) whereby an inoculum of 
Monascus is prepared from a previously grown liquid culture which is incubated while shaking 
(example II). The grain is pre-sterilized by moist heat or autoclave (coL2 lines 19-22). The 
previously grown culture is disclosed as obtainable by any known method in the art (col. 2 lines 
13-16). The obtained inoculum is further inoculated into the nutritionally solid substrate medium 
and allowed to ferment (col. 2 lines 27-31 ). 

Yueh et al does not disclose the specific use of an agar plate to grow the stock culture, 
however. Haas et al teaches the cultiv ation of Monascus on a grain substrate whereby the culture 
is obtained from a stock culture grown on an agar slant or potato dextrose agar (col.l lines 56- 
63). The reference further teaches that a fungal suspension in liquid medium is typically formed 
prior to being inoculated into a grain substrate (col. 2 lines 5-8). For example, the slant or agar 
plate on which the fungus was grown is washed with water to ensure a turbid suspension (col. 2 
lines 8-12). The suspension is then inoculated into a grain-containing medium (col. 2 lines 12- 
13) where in the grain is heated autoclaved for sterilization (col.l lines 65-68). The resulting 
culture is further utilized to inoculate media for fermentaii(Mi (col. 2 linesl5-16). 
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One of ordinarv skill in the art would ha\e been moti\ ated at the time the invention was 
made to prepare an inoeulum as disclosed b\ the abo\ e references for use in the method of 
Yamaguchi et al because the\ are commonplace and t\ pical procedures that are practiced by 
those skilled in the art. Further, it would ha\ e been obvious to one of ordinary skill to husk and 
cock the grain prior to sterilization because they are conventional steps in preparing grain to 
necessitate its use. 

The above references do not teach the use of a pneumatic airlift bioreactor with a net 
draft tube, however it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize this t\ pe of bioreactor because Tung et al teaches an airlift reactor 
with double net draft tubes is ad\ antageous for fermentation in that cultix ation time is 
significantly shortened (abstract). Tung et al further teaches single net draft tubes perform better 
than a bubble column (introduction). One of ordinary skill in the art would have been motivated 
to utilize the single or double net draft tube o\ er a bubble column in the methods of the 
references cited abo\ e to impro\ e the efficacy of the fermentation process and to increase 
production and scale up efficiency. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ruth A l)a\ is whose telephone number is 703-308-6310. I'he 
examiner can normally be reached on M-U (7:00-4:30): altn. F (7:00-3:30). 

If attempts to reach the examiner b\ telephone are unsuccessful, the examiner's 
supervisor. Michael \\'itysh\n can be reached on 703-308-4743. I he fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-4242 for regular 
communications and 703-308-4242 for After f inal communications. 
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An\ inquirv ot a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0196. 



No\ember 27, 2000 




LEON B.LWJKFORD. JR 
PRIMARY EXAMINER 



